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IONIZATION CELL FOR MASS
SPECTROMETERS

BACKGROUND OF THE INVENTION

1. Field of the invention

The present invention concerns an 1onization cell for mass
spectrometers.

In particular, the 1nvention applies to mass spectrometers
in which the heated electrical filament emitting electrons 1s
replaced by a cold cathode of the micropoint type.

2. Description of the Prior Art

The advantages of a cold cathode over a tungsten filament
heated to 1,800° C. are well known:

the very high energy efliciency, which 1s practically

100%, each electron emitted having been taken from
the emitting source 1n a ratio 1/1, unlike the tungsten
filament that has to be heated with a high current for 1t
to be able to emit electrons by a thermo-electronic
cifect; the orders of magnitudes of the powers
employed are 10 W for a heated filament compared to
0.2 W for a cold source,

the rapid reaction of the device, both on turning 1t on and
on turning 1t oif: in the case of sudden air entry, the
system can be deactivated instantancously, unlike a
tungsten filament that will burn because of its thermal
inertia; this rapid reaction additionally makes 1t feasible
to cut off the power supply to the device when the
instrument 1s not 1n measuring mode and to turn 1t on
again to carry out a measurement,

the directionality of the emitted beam: the electrons are
emitted perpendicularly to the surface of the micropoint
array, unlike a filament 1n which the electrons are
emitted 1n all directions, and

the absence of heat dissipation: the device emitting elec-
trons by the field effect does not generate any heat and
consequently does not disturb the operation of the
temperature-sensitive detection pre-amplifiers.

However, reliability and operational capability are not
assured at pressures in the order of 10~ mbar.

At this pressure and above, the micropoint type cold
cathode 1s degraded because of the excessively high number
of 1ons formed between the cathode and the anode, consti-
tuting an 1onization cage. The positive 1ons formed between
the cathode and the 1onization cage return to the negative
cathode.

SUMMARY OF THE INVENTION

The aim of the present invention 1s to overcome this
drawback and the present invention consists of a mass
spectrometer 1onization cell comprising a micropoint type
cold cathode adapted to emit electrons, an amagnetic mate-
rial anode forming an 1onization cage positively biased
relative to the cathode and including an entry slot for emaitted
clectrons facing the cathode, and an 10n collector electrode
adapted to be held at a potential lower than that of the
cathode and disposed laterally of and outside the space
between the cathode and the anode, extending from the
cathode to the anode, wherein an axial magnetic field 1s
ogenerated 1n the cathode-anode direction.

One embodiment of the invention will now be described
with reference to the appended drawing.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a diagram showing an 1onization cell in accor-
dance with the mvention.
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FIG. 2 1s a circuit diagram showing the electrical con-
nections of the components from FIG. 1.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

Referring to FIG. 1, an 1onization cell in accordance with
the mmvention comprises a ceramic substrate 1 supporting a
micropoint type cold cathode 2 associated with a grid 3, an
amagnetic material anode 4 1n the form of a parallelepiped-
shape box forming a Faraday cage, constituting an 1oniza-
tion cage and having an entry slot 5 for electrons emitted by
the cold cathode 2 and an extraction slot 6 for the & 10ns
formed 1n the 10onization cage.

Extraction of 1ons via the extraction slot 6 and selection
of 1ons do not constitute any part of the invention and are
cifected 1n a conventional way, for example 1n the same
manner as 1n analysis cells mm which electrons for the
production of 1ons are emitted by a heated filament.

In accordance with the invention, to prevent the 1ons
formed between the cold cathode 2 and the anode-1onization
cage 4 returning to the points of the cathode and degrading
them, an 10n collector electrode 7 1s provided and held at a
potential less than that of the cold cathode 2.

The 10n collector electrode 7 captures all the 10ns formed
between the cathode 2 and the anode 4.

As shown 1n FIG. 1, the electrode 7 1s disposed laterally
of and outside the space 8 between the cathode 2 and the
anode 4 and extends over all of the distance between the
cathode 2 and the anode 4. For ease of mechanical
connection, the electrode 7 i1s bent behind the support
substrate 1 and the whole 1s fixed to a frame, not shown. In
order for the electrons emitted by the cathode 2 to be
directed towards the entry slot 5 of the anode-1onization
cage 4 an axial magnetic field p 1s generated 1n the cathode-
anode direction shown by the arrow. Without this field,
because of the electrode 7, the electrons would be deflected
by the electrostatic field created by the collector electrode 7.

The magnetic field p 1s created by an electromagnetic coil
or by magnets, not shown.

In FIG. 1 the symbol & represents a positive 1on, the
symbol O represents a neutral molecule and e~ represents an
electron.

FIG. 2 shows the electrical connections of the various
electrodes.

The voltages between the electrodes can be, for example:
V_ .80V

Vor: 50-100 V

Vi 80 V.

What 1s claimed 1s:
1. A mass spectrometer 1onization cell comprising:

a micropoint cold cathode which emits electrons,

an amagnetic material anode forming an ionization cage
positively biased relative to said cathode and mcluding
an entry slot for receiving the emitted electrons facing,
said cathode,

an 1on collector electrode held at a potential lower than
that of said cathode and disposed laterally of and
outside a space between said cathode and said anode,
extending from said cathode to said anode, and

an axial magnetic field generated 1n a cathode-anode
direction.
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